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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from  the 
Office  of  the  Chief  of  Engineers,  Washington,  D.C.  20314.  The  purpose  of 
a  Phase  I  investigation  is  to  expeditiously  identify  those  dams  which  may 
pose  hazards  to  human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual  inspections. 
Detailed  investigations,  testing  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a  Phase  I  investigation;  however,  the 
investigation  is  intended  to  identify  the  need  for  more  detailed  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of  the 
dam,  removes  the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at 
some  point  in  the  future.  Only  through  frequent  inspections  can  unsafe 
conditions  be  detected,  and  only  through  continued  care  and  maintenance 
can  these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  established 
Guidelines,  the  spillway  design  flood  is  based  on  the  estimated  "Probable 
Maximum  Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff), 
or  fractions  thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  determining  the  need 
for  more  detailed  hydrologic  and  hydraulic  studies,  considering  the  size 
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Name  of  Dam: 

County  Located: 
State  Located: 
Stream: 

Coordinates: 

Date  of  Inspection: 


Lakeside  Dam 
Schuylkill  County 
Pennsylvania 
Pine  Creek 
Latitude  40°  48.8' 
Longitude  76®  28.8’ 
May  6,  1980 


Lakeside  Dam  is  privately  owned,  and  the  reservoir 
is  used  for  recreational  purposes.  The  dam  and  spillway 
structures  are  currently  in  poor  condition. 

In  accordance  with  criteria  established  by  Federal 
(OCE)  Guidelines,  the  recommended  spillway  design  flood  for 
this  "Small"  size  dam  and  "Significant"  hazard  classification 
is  the  100  Year  Flood  to  one-half  the  Probable  Maximum  Flood 
(PMF) .  Based  on  the  damage  center  located  2,000  feet 
downstream  of  the  dam,  the  one-half  PMF  event  has  been 
selected  as  the  spillway  design  flood. 

Hydrologic  and  hydraulic  computations  presented  in 
Appendix  D  indicate  that  the  spillway  structure  is  capable  of 
discharging  less  than  0.1  PMF  without  overtopping  the  embank¬ 
ment.  As  the  structure  will  not  discharge  the  spillway  design 
flood  without  overtopping  the  embankment,  it  is  considered  to 
have  an  "Inadequate"  spillway. 

It  is  recommended  that  the  following  measures  be 
taken  immediately.  Items  (1)  through  (3)  should  be  performed 
under  the  supervision  of  a  registered  professional  engineer 
experienced  in  the  design  and  construction  of  dams. 

(1)  A  hydrologic/hydraulic  study  should  be  made  to 
determine  the  best  method  of  increasing  the  spillway 
capacity  to  meet  current  hydrologic/hydraulic  cri¬ 
teria. 

(2)  A  study  should  be  made  to  determine  the  structural 
integrity  of  the  left  spillway  timber  flume  and  the 
timber  spillway. 

(3)  Seepage  through  the  dam  should  be  monitored  for 
increase  in  volume  and  for  development  of  turbidity. 
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(4)  All  brush  growing  on  the  downstream  slope  should  be 
removed. 

Because  of  the  potential  for  property  damage  and 
loss  of  life  in  the  event  of  failure,  a  formal  procedure  of 
observation  and  warning  during  periods  of  high  precipitation 
should  be  developed  and  implemented  for  this  facility.  An 
operation  and  maintenance  procedure,  including  a  checklist  of 
items  to  be  inspected  regularly,  should  be  formalized  and 
implemented  to  insure  that  all  items  are  inspected  on  a 
regular  basis  and  the  embankment  and  appurtenances  are 
maintained  in  the  best  possible  condition. 


F.  Beck,  P.E. 


Mary 

Pennsylvania  Registration  27447E 
Woodward-Clyde  Consultants 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
LAKESIDE  DAM 
NATIONAL  ID  NO.  PA  00742 
DER  NO.  54-60 

SECTION  1 

PROJECT  INFORMATION 


1. 1  General. 

a.  Authority.  The  Dam  Inspection  Act,  Public  Law  92- 
367,  authorized  the  Secretary  of  the  Army,  through  the  Corps 
of  Engineers,  to  initiate  a  program  of  inspection  of  dams 
throughout  the  United  States. 

b.  Purpose.  The  purpose  of  the  inspection  is  to 
determine  if  the  dam  constitutes  a  hazard  to  human  life  or 
property. 


\ 

l 
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1. 2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Lakeside  Dam  is  a  timber 
crib  and  earth  fill  dam,  approximately  10.5  feet  high,  across 
Pine  Creek.  The  approximately  435  foot  long  dam  impounds  an 
estimated  93  acre-foot  reservoir  with  the  water  surface  at  the 
top  of  the  dam  within  a  total  drainage  basin  of  approximately 
5.33  square  miles.  The  dam  was  constructed  as  a  timber  crib 
structure,  with  earth  and  rock  fill  on  both  the  upstream  and 
downstream  faces.  The  upstream  face  of  the  dam  is  covered 
with  sand  for  use  as  a  bathing  beach.  Railroad  ties  were 
placed  on  the  upstream  face  for  wave  protection  during  the 
summer  when  the  reservoir  level  is  raised.  The  upstream  face 
of  the  dam  is  shown  on  Photograph  9,  Appendix  C.  Portions  of 
the  downstream  face  of  the  dam  are  nearly  vertical  with  placed 
rock  fill  and  remnants  of  timber  cribbing  visible,  while,  as 
shown  in  Photographs  12  and  13,  other  portions  have  flatter 
slopes  with  soil  and  rock  fill.  Based  on  a  water  surface 
elevation  in  the  lake  of  1,071.0  at  the  time  of  the 
inspection,  the  crest  elevations  of  the  dam  range  from  1,074.5 
in  the  right  abutment  area,  1,074.3  at  the  upstream  edge  of 
the  bridge  over  the  timber  spillway,  1,074.8  near  the  dam 
midpoint  to  1,076.8  near  the  left  abutment.  The  dam  crest  is 
approximately  20  feet  wide. 

Three  spillways  discharge  water  from  the  reservoir. 
For  this  report,  the  spillways  will  be  denoted  as  the  left 
spillway,  timber  spillway  and  right  spillway.  The  left 
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spillway  at  the  left  end  of  the  dam  has  concrete  entrance 
walls  with  stoplogs  at  elevations  1,072.4  and  1,072.8.  A 
timber  flume  about  10  feet  wide  and  50  feet  long  abuts  the 
concrete  entrance  walls  in  the  left  abutment  area  downstream 
of  the  dam  (see  Photographs  5  and  6).  The  timber  spillway  is 
near  the  right  end  of  the  dam,  shown  in  Photographs  1,  2,  3,  4 
and  17.  The  crest  of  the  original  timber  crib  spillway  is  at 
elevation  1,071.8.  Vertical  timber  sheeting  with  a  crest 
elevation  of  1,073.3  at  the  upstream  side  of  the  spillway 
prevents  water  from  flowing  over  this  spillway.  Immediately 
to  the  right  of  the  timber  spillway  is  a  chute  or  sluiceway  of 
timber  construction  approximately  four  feet  wide.  Flow 
through  the  chute  is  regulated  by  stoplogs.  A  wooden  deck 
crosses  the  timber  spillway  and  chute,  permitting  access  to 
the  bathing  beach  at  the  left  end  of  the  dam.  The  right 
spillway  is  a  concrete  channel  approximately  eight  feet  wide 
at  about  elevation  1,073.4.  A  footbridge  crosses  the  right 
spillway.  The  spillway  discharges  into  a  broad  shallow 
channel  at  the  right  abutment  of  the  dam  (Photograph  8). 

b.  Location.  The  dam  is  located  approximately  1,000 
feet  east  of  State  Route  54,  where  it  crosses  over  Hosensock 
Creek  in  Ryan  Township,  Schuylkill  County,  Pennsylvania.  The 
dam  site  and  reservoir  are  shown  on  the  USGS  Quadrangle 
entitled  "Delano,  Pennsylvania"  at  coordinates  N  40°  48.8'  W 
76°  2.8'.  A  regional  location  plan  is  enclosed  as  Plate  1, 
Appendix  E. 


c.  Size  Classification.  The  dam  is  classified  as  a 
"Small"  size  structure  by  virtue  of  its  10.5  foot  height  and 
estimated  93  acre-foot  total  storage  capacity. 

d.  Hazard  Classification.  A  "Significant"  hazard 
classification  is  assigned  consistent  with  the  potential  for 
appreciable  property  damage,  but  with  few  or  no  lives  lost. 

e.  Ownership.  The  dam  is  owned  by  Mr.  Edmund  J. 
McGrath.  All  correspondence  should  be  addressed  to  Mr. 
McGrath  at  40*5  West  Center  Street,  Mahanoy  City,  Pennsylvania 
17948. 


f.  Purpose  of  Dam.  The  dam  and  reservoir  are  used  for 
recreational  purposes. 

g.  Design  and  Construction  History.  Lakeside  Dam  was 
built  in  the  period  between  1889  and  1901  as  a  timber  crib 
structure  with  earth  fill  on  the  upstream  side  and  rock  fill 
on  the  downstream  side.  In  conjunction  with  another  dam  and 
reservoir  immediately  downstream,  Lakeside  Dam  reservoir  was 
operated  for  ice  production.  Handling  facilities  and  the  ice 
storage  house  were  located  at  the  right  end  of  the  dam. 
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The  original  1915  state  inspection  report  lists  the 
dam  as  approximately  350  £eet  long,  20  feet  wide  at  the  crest, 
and  having  a  maximum  height  of  12  feet.  The  upstream  slope 
was  2H:1V  and  the  downstream  slope  was  1.5H:lV,  resulting  in  a 
maximum  base  width  of  about  60  feet.  Earth  fill  covered  the 
original  timber  crest  of  the  dam,  and  the  dam  was  described  as 
essentially  an  earth  and  rock  fill  structure.  The  dam  was 
apparently  intended  as  an  overflow  structure  because  the  crest 
was  timbered  with  an  angled  timber  deck.  A  flood  overflow 
capacity  of  2,240  cfs  was  calculated  for  a  depth  of  water  of 
1.85  feet  over  the  dam  crest.  Such  an  overflow  was  concluded 
to  be  "not  likely  to  cause  erosion". 

There  were  several  spillway  outlets  from  the  reser¬ 
voir.  At  the  left  side  of  the  dam  there  was  a  timber  sluice 
gate  four  feet  deep  and  ten  feet  wide.  A  photograph  of  this 
area,  located  in  Department  of  Environmental  Resources  (DER) 
files,  shows  unmortared  stone  entrance  walls  to  this  spillway. 

This  discharged  into  a  waste  channel,  discharging  water  around 
the  lower  dam  and  reservoir.  A  capacity  of  200  cfs  was 
reported  for  this  spillway  and  was  thought  to  be  adequate  to 
accommodate  ordinary  flood  discharges.  A  timber  crib  spillway 
section,  20  feet  wide  and  one  foot  below  the  crest  of  the  dam, 
was  located  at  the  right  end  of  the  dam. 

Immediately  to  the  right  of  the  timber  crib  spillway 
there  was  a  sluice  gate  {chute),  4.5  feet  wide  and  12  feet 
deep,  where  water  flow  was  regulated  by  stoplogs.  The  right 
wall  immediately  downstream  from  the  chute  was  constructed  of 
stone  masonry  and  formed  a  portion  of  the  ice  house  structure. 

Subsequent  letters  and  state  inspections  of  this  dam 
frequently  cited  the  need  for  maintenance  and  repairs.  The 
downstream  toe  of  the  dam  was  frequently  observed  to  be 
submerged  in  the  pond  behind  the  lower  dam  (no  longer 
existing).  Leakage  was  frequently  observed  through  Lakeside 
Dam,  particularly  at  the  overflow  section  of  the  timber  crib 
spillway.  The  crest  of  the  dam  was  in  need  of  repair  due  to 
its  uneven  condition  as  a  result  of  recent  filling  and 
erosion,  and  the  plank  section  was  also  in  need  of  repair. 
Apparently,  this  dam  was  frequently  overtopped. 

In  1924,  as  a  result  of  repairs,  the  crest  of  the 
dam  was  filled  to  an  approximately  uniform  elevation.  An 

inspection  report  in  1926  noted  that  extensive  repairs  were 
recently  made,  including  new  fill  on  the  crest  of  the  dam  and 
the  upstream  slope.  Leakage  through  the  dam  appeared  to  be 
significantly  less,  if  not  stopped.  • 

Lakeside  Dam  was  noted  to  be  in  generally  poor 
condition  and  showed  evidence  of  poor  maintenance  in  an 
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inspection  in  1930.  The  timber  decking  observed  in  photo¬ 
graphs  from  1915  on  the  crest  of  the  dam  was  no  longer 
present.  The  downstream  face  was  loose  shale  rock,  which 
would  have  questionable  stability  during  an  overtopping  event. 
The  spillway  openings  in  the  dam  were  retimbered  and  remea¬ 
sured.  The  overflow  section  of  the  timber  spillway  at  the 
right  end  of  the  dam  was  21.2  feet  wide  and  1.1  feet  below  the 
dam  crest.  Other  unspecified  spillways  were  2.4  feet  wide  by 
1.7  feet  high  and  4.0  feet  wide  by  1.4  feet  high.  The  latter 
of  these  dimensions  may  be  the  chute,  with  the  shallow  depth 
being  measured  to  a  stoplog.  A  raceway  at  the  left  end  of  the 
dam  was  12.4  feet  wide.  Several  small  streams  flowed  from 
beneath  the  dam,  particularly  in  the  vicinity  of  the  spillway 
section. 


Subsequent  inspection  reports  generally  noted  a 
poor  physical  appearance  and  evidence  of  poor  to  fair 
maintenance  of  the  dam.  At  times,  leakage  was  observed 
through  the  dam,  particularly  the  right  portion  of  the  dam 
near  the  overflow  spillway,  and  the  left  downstream  abutment 
area.  At  other  times,  water  in  the  lower  pond  obscured  the 
downstream  toe  conditions  of  Lakeside  Dam.  In  1932,  some 
additional  fill  was  believed  to  have  been  placed  downstream  at 
the  left  end  of  the  dam  and  more  filling  in  this  area  was 
proposed.  According  to  the  Owner,  the  fill  was  placed  to 
extend  the  beach  by  five  feet  and  no  other  changes  to  the  dam 
were  made. 


A  memo  in  1933  refers  to  a  recent  storm  in  which  the 
lower  dam  was  washed  out  and  Lakeside  Dam  was  overtopped. 
During  this  episode,  Lakeside  Dam  sustained  minor  damage,  and 
evidence  of  erosion  was  observed  at  both  ends  of  the  dam  on 
the  downstream  face.  There  are  drawings  in  DER  files,  dated 
1933,  which  show  modifications  to  the  dam  and  a  new  spillway. 
However,  there  is  no  documentation  referring  to  these  draw¬ 
ings,  nor  were  the  indicated  facilities  ever  built. 

Inspection  reports  subsequent  to  1934,  frequently 
noted  streams  of  water  leaking  through  and  beneath  the  dam, 
particularly  the  right  end,  and  around  the  chute  and  the 
overflow  spillway.  In  1938,  a  new  timber  bridge  over  the 
timber  spillway  was  noted. 

During  Tropical  Storm  Agnes  in  1972,  Lakeside  Dam 
was  overtopped.  An  inspection  by  state  personnel  in  July  of 
1972,  described  the  three  spillways  of  the  dam  as  being 
grossly  inadequate.  Recommendations  were  made  for  the  removal 
of  the  dam  or  for  the  implementation  of  major  repairs.  It  was 
suggested  that  a  professional  engineer  examine  the  dam  and 
make  appropriate  recommendations.  A  cost  estimate  prepared  by 
R.  F.  Miller  &  Associates,  engineers,  identified  work  items 
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which  needed  to  be  done,  including  the  construction  of  a 
reinforced  concrete  spillway,  removal  of  portions  of  the 
existing  dam  and  replacing  these  portions  with  properly 
constructed  embankment. 

Following  Tropical  Storm  Agnes  and  subsequent  in¬ 
spections,  the  DER  directed  that  Lakeside  Dam  be  drawn  down 
and  that  no  water  be  impounded  behind  the  dam  until  written 
notice  was  provided.  An  inspection  in  July  1973,  disclosed 
that  the  lake  was  filled  and  new  fill  was  added  to  the  crest  of 
the  dam.  This  new  fill  was  loosely  placed  to  fill  in  erosion 
damage  from  the  Agnes  overtopping. 

In  August  1973,  a  memo  from  the  Attorney  General's 
office  stated  that  legal  action  against  Lakeside  Dam  was  being 
started,  but  was  not  a  high  priority.  Applications  to  draw 
down  the  lake  were  made  in  1973  and  1974.  Permits  to  draw  down 
the  lake  were  granted  in  both  of  these  years  with  the  added 
stipulation  that  no  water  be  impounded  behind  Lakeside  Dam 
unless  written  permission  was  granted  from  DER.  There  is  no 
further  documented  history  of  the  dam  since  September  1974. 

h.  Normal  Operating  Procedures.  Under  normal  oper¬ 
ating  procedures,  stoplogs  are  placed  in  the  timber  spillway 
to  raise  the  water  level  for  the  summer.  Other  than  the 
summer  season,  the  lake  level  is  lowered  as  desired  to  permit 
cleaning  of  the  beach  area  and  whatever  repairs  are  deemed 
necessary  by  the  Owner. 


1.3  Pertinent  Data. 


A  summary  of  pertinent  data  for  Lakeside  Dam  and 


reservoir 

is  presented  as  follows. 

a. 

Drainage  Area  (square  miles) 

5.3 

b. 

Discharge  at  Dam  Site  (cfs) 
Maximum  Spillway  Capacity 
Maximum  Flood 

Minimum  Required  Flow 

231 

Unknown 

Unknown 

c. 

Elevations  (feet  above  MSL) ^ 
Top  of  Dam 

Minimum  Crest  Elevation 
Minimum  Abutment  Elevation 

1 , 07  4 . 8 
1,074.5 

(1)  Water  surface  elevation  assumed  to  be  1,071.0  from  USGS 
map.  All  other  elevations  are  relative  to  this  eleva¬ 
tion. 
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Spillway  Crest  Elevations 
Left  Spillway  1,072.8 

Summer  Normal  Pool  1,072.4 

Timber  Spillway 

Upstream  Timber  Sheeting  1,073.3 

Downstream  Weir  1,071.8 

Right  Spillway  1,073.4± 

Concrete  Apron  Downstream 
of  Timber  Spillway  1,064.3 

d.  Reservoir  (feet) 

Length  at  Normal  Pool  1,000 

Length  at  Maximum  Pool  (est)  1,200 

e.  Storage  (acre-feet) 

Normal  Pool  (estimated)  60 

Top  of  Dam  (estimated)  91 

f.  Reservoir  Surface  (acres) 

Normal  Pool  12.5 


g.  Dam  Data 
Type 

Length 
Height 
Crest  Width 
Side  Slopes 

Upstream  (est)  Below  the 
Railroad  Ties 
Downstream 
Volume 
Cutoff 


Timber  crib/earth 
covered 
435  feet 
10.5  feet 
20  feet 


5H:  1 V 

Vertical  to  2H:1V 
6,000  cubic  yards 
None  known 


h.  Spillways 

Left  Spillway 
Type 


Location 

Length 

Elevations 

Timber  Spillway 
Type 


Concrete  with  stop- 
logs  abuting  a  tim¬ 
ber  flume 
Left  abutment 
About  50  feet 
1,072.4 
1,072.8 

Timber  crib  struc¬ 
ture  with  upstream 
vertical  timber  wall 
and  adjacent  chute 
controlled  by  stop- 
logs 
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Location 

Length 

Width 

Upstream  Vertical  Wall  and 
Stoplog  Section 
Downstream  Weir 
Chute 
Elevation 

Upstream  Timber  Wall 
Downstream  Weir 
Right  Spillway 
Type 


Location 

Width 

Length 

Elevation 


Near  right  abutment 
About  25  feet 


30  feet 
23.5  feet 
4.5±  feet 

1,073.3 
1,071.  8 

Concrete  channel 
discharging  to  a 
grassed  swale 
Right  abutment 
8  feet 
100  feet 
1 ,073. 4± 


SECTION  2 
ENGINEERING  DATA 


2 . 1  Design. 

a.  Availability.  A  summary  of  the  engineering  data  is 
presented  on  the  checklist  attached  as  Appendix  B.  Principal 
documents  containing  pertinent  data  used  for  this  report  are 
limited  to  periodic  state  inspection  reports,  memos,  corres¬ 
pondence  and  photographs.  All  of  these  data  are  contained 
within  the  Department  of  Environmental  Resources  (DER)  files. 

b.  Design  Features.  A  plan  view,  profile  and  section 
of  the  dam  are  presented  in  Appendix  E.  A  summary  of  the 
design  features  is  included  in  Section  1.3. 


2.2  Construction. 


Information  concerning  the  construction  of  the  dam 
is  discussed  in  Section  1.2,  paragraph  g. 


2.3  Operational  Data. 


There  are  no  operational  records  maintained  for  this 
dam  beyond  the  periodic  applications  for  permits  to  draw  the 
lake  level  down. 


2.4  Evaluation. 

a.  Availabili ty.  All  information  presented  herein  was 
obtained  from  DER  files  and  supplemented  by  conversations  with 
the  Owner. 


b.  Adequacy.  The  available  data  are  not  adequate  to 
evaluate  the  engineering  aspects  of  this  dam. 


c. 

validity 


Validity.  There  is  no  reason 
of  the  limited  available  data. 


to  question 


the 
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SECTION  3 
VISUAL  INSPECTION 


3.1  Find ings. 

a.  General.  The  observations  and  comments  of  the  field 
inspection  team  are  contained  in  the  checklist  presented  in 
Appendix  A  and  are  summarized  and  evaluated  in  the  following 
subsections.  In  general,  the  appearance  of  the  facilities 
indicates  that  the  dam  is  currently  in  poor  condition  and  not 
well  maintained. 


b.  Dam.  The  vertical  alignment  of  the  dam  crest  was 
checked,  and  the  profile  is  shown  on  Plate  3,  Appendix  E. 
Although  the  vertical  profile  is  uneven,  there  appears  to  be 
no  distortions  in  alignment  or  grade  that  would  be  indicative 
of  deep-seated  movement  of  the  embankment  or  foundation.  The 
crest  elevation  ranges  from  1,074.5  in  the  right  abutment 
area,  1,07  4.3  at  the  upstream  edge  of  the  bridge  over  the 
timber  spillway,  1,074.8  near  the  dam  midpoint  to  1,076.8  near 
the  left  abutment.  The  crest  is  approximately  20  feet  wide, 
with  a  light  to  moderate  growth  of  grass,  and  occasional 
vestiges  of  the  timber  cribbing  of  the  dam  protruding  through 
the  crest,  as  shown  on  Photographs  10  and  11.  The  timber  is 
believed  to  represent  a  former  downstream  edge  of  the  dam 
crest.  As  shown  in  Photograph  9,  a  1.0  to  1.5  foot  high  wall 
of  railroad  ties  is  located  above  the  gentle  slope  of  the 
upstream  face  of  the  dam.  The  ties  were  reportedly  placed  for 
wave  protection.  The  visible  upstream  slope  of  the  dam 
appears  to  be  a  moderate  to  gently  sloping  sand  beach  area. 

The  downstream  face  of  the  dam,  as  shown  on 
Photographs  12  and  13,  has  a  variable  appearance.  Areas  are 
composed  of  apparently  nearly  vertical  hand  placed  shale  rock 
with  vestiges  of  the  former  timber  cribbing.  Also  along  the 
downstream  face  of  the  dam  are  conical  shaped  areas  of 
apparent  earth  fill,  supporting  growths  of  weeds  and  brush. 
The  slope  of  these  earth  fill  zones  is  estimated  to  be  2H:1V. 
The  junctures  between  the  embankment  and  the  abutments  appear 
to  be  in  generally  good  condition. 

There  is  seepage  from  beneath  the  toe  of  the  dam  at 
one  location,  as  shown  by  Photograph  15.  The  area  immediately 
downstream  of  the  dam  is  generally  soft  and  marshy,  and 
sustains  vegetative  growth  that  is  associated  with  marshy 
conditions.  There  are  several  nonvegetated  areas  at  the 
downstream  toe  that  have  the  appearance  of  being  locations  of 
constant  seepage. 
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c. 


I 


Appurtenant  Structures. 

1.  Spillway.  The  approach  to  the  left  spillway 
(Photograph  5)  is  formed  by  two  concrete  wingwalls,  with  the 
top  of  the  left  wingwall  at  a  lower  elevation  than  the  right 
wingwall.  Also,  it  appears  that  these  wingwalls  were 
constructed  at  different  times,  with  the  concrete  closer  to 
the  spillway  entrance  being  of  much  older  construction.  Also 
shown  in  Photograph  5  are  the  supports  and  some  of  the 
stoplogs  used  for  raising  the  lake  level  during  the  summer. 
Downstream  of  the  wingwalls,  the  spillway  consists  of  a  timber 
flume  approximately  ten  feet  wide,  four  feet  high  and  50  feet 
long.  The  flume  is  covered  with  a  timber  deck  on  which  a  small 
building  that  shows  substantial  evidence  of  differential 
settlement,  tilting  and  other  structural  distortions  is 
located.  The  downstream  end  of  the  spillway  flume,  as  shown 
in  Photograph  6,  discharges  into  a  plunge  pool  and  then  into  a 
channel  through  the  downstream  left  abutment  area.  Water  is 
standing  in  the  plunge  pool,  even  though  the  lake  level  is 
below  the  spillway  crest.  As  also  shown  in  Photograph  6, 
there  is  considerable  scour  and  erosion  around  the  outlet  of 
the  flume. 


As  shown  in  Photographs  2  and  3,  the  timber  spillway 
has  two  components  -  the  timber  crib  overflow  weir  and  the 
spillway  chute.  The  chute  in  the  timber  spillway  serves  as 
the  main  water  outlet  from  the  reservoir  when  the  reservoir 
level  is  lowered  during  the  winter.  The  upstream  vertical 
timber  sheeting  across  most  of  the  width  of  this  spillway  is 
braced  against  the  footbridge  supports  and  the  downstream 
timber  crib  section  (see  Plate  4,  Appendix  E).  One  of  the 
major  vertical  support  posts  was  broken  and  consequently 
additional  bracing  has  been  installed.  Small  debris  was 
collecting  downstream  of  the  vertical  wall.  To  the  right  of 
this  spillway,  a  concrete  wall  forms  the  upstream  face  of  the 
dam.  As  shown  in  Photograph  1,  the  right  upstream  edge  of  the 
footbridge  appears  to  have  deflected  downward.  The  opening 
between  the  top  of  the  timber  sheeting  and  the  underside  of 
the  wooden  bridge  deck  across  the  spillway  is  approximately 
one  foot.  The  top  of  the  timber  crib  structure  is  mostly 
covered  with  broken  rock  and  gravel;  however,  timber  planking 
is  exposed  near  the  weir  crest  on  the  downstream  side.  The 
timber  planking  slopes  downward  towards  the  upstream  side  of 
the  dam.  The  gravel  on  top  of  the  timber  crib  portion  of  the 
spillway  is  depressed,  perhaps  as  the  result  of  scour  and 
erosion  during  periods  of  large  flows.  The  chute  to  the  right 
of  the  timber  crib  section  appears  to  extend  vertically 
downward  almost  to  the  downstream  channel  bed.  The  downstream 
outlet  of  the  chute,  as  shown  in  Photograph  4,  is  distorted. 
This  photograph  also  shows  some  of  the  interior  timber  bracing 
in  the  chute  as  well  as  deteriorating  timber.  The  wooden 


walls  of  the  chute  (Photograph  4)  terminate  at  the  bridge 
deck.  Photographs  2  and  17. 

Water  discharged  from  the  timber  spillway  flows  onto 
broken  concrete  paving  of  the  discharge  channel,  which  is 
approximately  the  same  elevation  as  the  ground  surface  at  the 
toe  of  the  dam.  The  right  wall  of  the  discharge  channel  is 
partially  formed  by  a  stone  masonry  retaining  wall.  This  wall 
appears  to  be  in  generally  good  condition.  There  is  no 
evidence  of  mortar  spalling,  cracks  or  other  deterioration  to 
this  wall. 


The  right  spillway  near  the  right  abutment  of  the 
dam  is  a  concrete  channel  approximately  1.7  feet  deep  and 
eight  feet  wide.  The  entrance  to  this  spillway  is  shown  in 
Photograph  7.  A  plank  footbridge  crosses  the  spillway.  The 
left  entrance  wall  to  the  spillway  is  undermined  (Photograph 
7).  The  right  spillway  discharges  into  a  broad  shallow  grass- 
lined  channel  on  the  downstream  right  abutment  of  the  dam 
that,  after  a  distance  of  approximately  1 00  feet  downstream 
from  the  dam,  spills  into  Pine  Creek. 

d.  Reservoir.  Reservoir  side  slopes  are  flat  to 
moderate,  but  with  occasional  moderate  to  steep  slopes, 
particularly  in  the  upstream  right  abutment  area.  The  slopes 
are  vegetated  with  trees,  grass  and  brush  to  the  water's  edge, 
except  at  the  sand  bathing  beach  upstream  at  the  left  abutment 
area.  On  a  subsequent  visit  to  the  dam,  approximately  one 
week  after  the  initial  inspection,  the  reservoir  level  was 
lowered  several  feet  and  a  considerable  amount  of  sediment  at 
the  upper  end  of  the  reservoir  was  observed.  The  USGS  map 
indicates  a  reservoir  surface  area  of  12.5  acres  at  elevation 
1,071. 


e.  Downstream  Channel.  The  downstream  channel  appears 
to  be  in  generally  good  condition,  with  no  accumulation  of 
debris  or  other  obstructions.  Immediately  downstream  from  the 
dam,  the  channel  banks  are  moderately  to  heavily  wooded. 

The  first  damage  center  is  located  about  2,000  feet 
downstream  of  the  dam  at  the  location  of  an  oil  distributor. 
Oil  storage  tanks  are  located  on  the  hill  north  of  the  creek, 
while  the  truck  loading  area  is  located  south  of  the  creek  off 
of  Pennsylvania  Route  54.  Supply  lines  from  the  oil  tanks 
cross  the  creek  at  the  top  of  the  bank  elevation.  A  home  is 
adjacent  to  the  oil  distributor  building.  Several  more  houses 
are  located  about  1,500  feet  farther  downstream.  These  houses 
appear  to  be  at  slightly  higher  elevations  than  the  general 
floodplain  of  the  creek,  but  have  garages  and  other  outbuild¬ 
ings  built  adjacent  to  the  stream  area.  It  appears  that  the 
fuel  oil  distribution  center,  the  neighboring  house,  and  the 
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garages  and  outbuildings  farther  downstream  are  subject  to 
damage  in  the  event  of  large  flows  in  the  creek  or  from 
failure  of  the  dam.  Since  no  loss  of  life  is  envisioned,  a 
"Significant”  hazard  classification  for  this  structure  is 
warranted . 


3.2  Evaluation. 

In  summary,  the  visual  inspection  of  the  dam 
disclosed  no  evidence  of  incipient  failure  of  the  dam 
embankment.  The  dam  embankment  is  judged  to  be  in  poor 
condition  because  of  uncontrolled  vegetation  and  the  uneven 
appearance  of  the  downstream  face  of  the  dam.  The  seepage 
noted  and  evidence  of  other  seepage  areas  downstream  from  the 
dam  are  consistent  with  previous  inspection  reports.  The 
seepage  is  assessed  to  represent  an  apparently  long-term 
condition,  which  requires  monitoring  for  development  of 
turbidity  or  increase  in  flow. 

The  spillway  structures,  especially  the  timber 
structures,  generally  appear  to  be  in  poor  condition.  This 
evaluation  is  based  upon  the  distortion  and  settlement 
observed  on  the  building  over  the  left  spillway  and  by  the 
condition  of  the  timber  spillway.  Except  for  the  erosion 
around  the  right  spillway,  the  structure  appears  to  be  in  good 
condition.  It  is  assessed  that  the  conditions  of  these  timber 
spillway  structures  should  be  carefully  examined,  not  only 
from  the  point  of  view  of  their  safety  as  hydraulic  struc¬ 
tures,  but  also  in  the  interest  of  the  safety  of  persons  using 
the  dam  for  recreation. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4 . 1  Procedures. 

Normal  operating  procedures  of  Lakeside  Dam  do  not 
require  a  dam  tender.  Stoplogs  are  placed  in  the  spillways  to 
raise  the  water  level  for  the  summer,  and  normal  flow  is 
discharged  first  through  the  left  spillway  and  then  the  timber 
spillway  into  Pine  Creek.  It  is  unknown  if  a  minimum 
downstream  flow  is  required. 


4.2  Maintenance  of  the  Dam. 

There  is  no  evidence  of  routine  maintenance  of  the 
dam  other  than  that  which  is  necessary  to  operate  the  facility 
for  commercial  recreational  uses.  It  is  understood  that  the 
water  level  in  the  reservoir  is  periodically  lowered  to  permit 
repairs,  cleaning  and  refurbishing  of  the  bathing  beach  area. 
During  a  subsequent  visit  to  Lakeside  Dam,  it  was  observed 
that  an  additional  layer  of  sheeting  was  being  added  to  the 
timber  spillway.  Maintenance  is  provided  by  the  Owner. 


4.3  Maintenance  of  Operating  Facilities. 

The  only  operating  facilities  associated  with  this 
structure  are  the  stoplogs  located  in  the  timber  spillway. 
The  Owner  provides  the  required  maintenance. 


4.4  Warning  Systems  In  Effect. 

There  are  no  formal  warning  systems  or  procedures 
established  to  be  followed  during  periods  of  exceedingly  heavy 
rainfall. 


4.5  Evaluation. 


There  are  no  written  operational  procedures,  main¬ 
tenance  procedures  or  any  type  of  warning  system.  Maintenance 
and  operating  procedures  should  be  developed,  including  a 
checklist  of  items  to  be  observed,  operated  and  inspected  on  a 
regular  basis. 


Since  a  formal  warning  procedure  does  not  exist,  one 
should  be  developed  and  implemented  during  periods  of  extreme 
rainfall.  This  procedure  should  consist  of  a  method  of 
notifying  residents  downstream  that  potentially  high  flows  are 
imminent  or  dangerous  conditions  are  developing. 
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SECTION  5 

HYDROLOGY/HYDRAULI CS 


5.1  Evaluation  of  Features. 


a.  Desiqn/Evaluation  Data.  There  are  no  original 
design  data  for  this  structure.  Subsequent  evaluation  data 
are  limited  to  the  expected  depth  of  overtopping  (see  Section 
1.2). 


The  watershed  is  small,  about  50  percent  wooded,  and 
residential  development  is  limited  to  less  than  25  percent  of 
the  total  area.  The  watershed  is  hydrologically  complicated, 
containing  two  upstream  dams  and  a  railroad  embankment  that 
functions  as  a  dam.  About  2,500  feet  upstream  of  Lakeside 
Reservoir  along  Hosensock  Creek  is  Hosensock  Dam,  a  flood 
control  dam  designed  by  the  Soil  Conservation  Service. 
Hosensock  Dam  controls  about  2.1  square  miles  of  the  total 
watershed.  About  600  feet  upstream  of  Lakeside  Reservoir, 
also  along  Hosensock  Creek,  is  Lakewood  Dam.  This  dam  is 
approximately  12  feet  high,  with  limited  freeboard  and  very 
little  flood  water  storage.  Lakewood  Dam's  total  drainage 
area  is  about  2.9  square  miles,  including  the  upstream 
Hosensock  Dam  Watershed.  Immediately  upstream  of  Lakeside 
Reservoir  along  Hosensock  Creek  is  Pennsylvania  Route  54  and  a 
railroad  embankment,  estimated  to  be  about  30  feet  high.  Pine 
Creek  enters  Lakeside  Reservoir  from  the  north.  Pine  Creek 
drainage  area  totals  about  2.43  square  miles.  Elevations 
range  from  an  extreme  of  about  1,896  feet  in  the  extreme  upper 
reaches  to  1,071  feet,  the  normal  water  surface  elevation  of 
Lakeside  Reservoir.  While  some  residential  development  has 
recently  occurred  in  the  watershed,  runoff  characteristics  are 
not  expected  to  change  significantly  in  the  near  future. 

In  accordance  with  criteria  established  by  Federal 
(OCE)  Guidelines,  the  recommended  spillway  design  flood  for 
this  "Small"  size  dam  and  "Significant"  hazard  classification 
is  the  One  Hundred  Year  Flood  to  one-half  the  Probable  Maximum 
Flood  (PMF).  Based  on  the  location  of  an  oil  distributor  and 
a  home  about  2,000  feet  downstream  of  the  dam,  the  selected 
spillway  design  flood  is  one-half  the  PMF. 

b.  Experience  Data.  No  reservoir  level  or  rainfall 
records  are  maintained  for  this  dam  by  the  Owner.  During 
Tropical  Storm  Agnes,  1972,  the  embankment  was  overtopped  to 
an  unknown  depth,  causing  reports  that  the  dam  was  failing. 
Maximum  rainfalls  reported  by  the  National  Weather  Service 
during  Tropical  Storm  Agnes  were  5.1  inches  in  Mahanoy  City 
and  5.28  inches  in  Tamaqua.  Lakeside  Dam  is  located 
approximately  midway  between  these  two  weather  stations. 
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c.  Visual  Observations.  At  the  time  of  the  inspection, 
a  condition  observed  that  might  indicate  a  reduced  spillway 
capacity  during  an  extreme  event  is  that  all  the  spillways  are 
very  small  and  subject  to  blockage  by  debris.  The  Owner 
attributed  the  overtopping  during  Tropical  Storm  Agnes  solely 
to  the  fact  that  the  spillways  were  blocked  by  debris.  Other 
observations  regarding  the  condition  of  the  downstream  chan¬ 
nel,  spillway  and  reservoir  are  located  in  Appendix  A  and 
discussed  in  greater  detail  in  Section  3. 

d.  Overtopping  Potential.  The  overtopping  potential 
of  this  dam  was  estimated  using  the  HEC-1 ,  Dam  Safety  Version, 
computer  program.  A  brief  description  of  the  program  is 
included  in  Appendix  D.  Calculations  for  this  investigation 
indicate  that  the  maximum  spillway  capacity  without  overtop¬ 
ping  the  right  abutment  area  is  about  231  cfs.  The  computed 
peak  one-half  PMF  inflow  is  about  4,570  cfs.  The  output  from 
the  computer  program  indicates  that  the  spillways  are  not 
capable  of  discharging  0.1  PMF  without  overtopping.  During 
0.1  PMF,  the  right  abutment  area  is  overtopped  by  about  one 
foot,  with  the  low  point  of  the  dam  being  between  the  timber 
spillway  and  the  right  spillway.  The  embankment  itself  will 
be  overtopped  by  about  0.7  foot  during  a  0.1  PMF  event.  The 
above  assumes  no  failures  of  upstream  dams  or  the  railroad 
embankment. 

e.  Spillway  Adequacy.  The  spillway  system  for  this 
structure  is  considered  to  be  "Inadequate"  as  it  will  not  pass 
the  spillway  design  storm  without  overtopping  the  embankment. 

f.  Downstream  Conditions.  The  first  downstream  damage 
center  is  located  about  2,000  feet  downstream  of  the  dam  at 
the  location  of  an  oil  distributor.  Oil  storage  tanks  are 
located  on  the  hill  north  of  the  creek,  while  the  truck 
loading  area  is  located  south  of  the  creek  off  of  Pennsylvania 
Route  54.  Supply  lines  from  the  oil  tanks  cross  the  creek  at 
the  top  of  the  bank  elevation.  Adjacent  to  the  oil 
distributor  building  is  a  home  whose  first  floor  is  at 
approximately  elevation  1,046.6.  While  the  oil  distributor 
building  and  home  may  be  flooded  and  property  damage  may 
result  from  failure  of  the  dam,  loss  of  life  is  not 
envisioned.  There  are  no  other  homes  between  the  damage 
center  and  Little  Schuylkill  River,  six  miles  downstream,  that 
are  assessed  to  experience  an  increase  in  damage  or  loss  of 
life  as  a  result  of  failure  of  Lakeside  Dam.  Therefore,  a 
"Significant"  hazard  potential  classification  is  warranted. 
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SECTION  6 

STRUCTURAL  STABILITY 


6 . I  Evaluation  of  Structural  Stability. 

a.  Visual  Observations.  Visual  observations  indicate 
no  evidence  of  existing  or  pending  embankment  instability 
other  than  that  which  would  result  from  overtopping.  The 
visible  portions  of  the  upstream  face  of  the  dam  appeared  to 
be  in  good  condition,  and  the  downstream  face  of  the  dam 
appears  to  be  in  fair  condition.  The  concrete  entrance  walls 
to  the  left  spillway  appear  to  be  in  good  condition  as  well  as 
the  concrete  channel  of  the  right  spillway.  The  timber  flume 
at  the  left  end  of  the  dam  and  the  timber  spillway  appear  to  be 
in  poor  condition.  Distortion  of  the  left  spillway  flume  and 
timber  spillway  chute,  together  with  broken  bracing  downstream 
of  the  vertical  timber  sheeting,  is  indicative  of  their  poor 
condition.  The  channels  downstream  from  the  spillway  struc¬ 
tures  are  in  good  to  fair  condition. 

A  limited  amount  of  seepage  was  observed  during  the 
visual  inspection.  However,  there  is  evidence  of  considerably 
greater  seepage  from  beneath  the  toe  of  the  dam  that  is 
consistent  with  the  previous  inspection  reports  of  this  dam. 
The  apparent  clarity  and  long  history  of  this  seepage  leads  to 
the  assessment  that  the  seepage  represents  a  long-term 
condition  for  this  dam. 

b.  Design  and  Construction  Data.  No  design  or  con¬ 
struction  data  are  known  to  exist  other  than  the  observations 
and  reports  in  the  Department  of  Environmental  Resources 
files.  All  data  concerning  the  physical  features  of  the  dam 
were  obtained  from  these  reports  and  from  visual  observations 
of  the  dam. 

c.  Operating  Procedures.  No  formal  operating  proce¬ 
dures  currently  exist. 

d.  Post-Construction  Changes.  As  discussed  in  Section 
1.2,  paragraph  g,  and  Section  3  of  this  report,  several  post¬ 
construction  changes  were  made  to  Lakeside  Dam.  These 
modifications  include  the  added  concrete  wingwalls  at  the  left 
spillway,  changes  and  modifications  to  the  timber  spillway, 
including  the  lowering  of  the  weir  crest  (removal  of  flash- 
boards),  removal  of  the  ice  house  facility,  and  construction 
of  the  concrete  right  spillway.  Other  changes  include  the 
periodic  placement  of  fill  on  the  crest  of  the  dam.  Most  of 
these  changes  are  documented  as  to  approximate  date  through 
brief  reports  and  photographs,  but  no  drawings,  calculations 
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or  other  engineering  documentation  of  these  changes  are 
available. 


e.  Embankment  Stability.  There  were  no  embankment 
stability  evaluations  in  the  files.  Based  on  the  visual 
observations  and  geometric  configuration  of  the  embankment, 
the  dam  appears  to  be  stable  at  the  present  time,  provided 
significant  overtopping  does  not  occur  and  seepage  conditions 
do  not  change. 

f.  Seismic  Stability.  The  dam  is  located  in  Seismic 
Zone  1.  Normally  it  can  be  considered  that  if  a  dam  in  this 
zone  is  stable  under  static  loading  conditions,  it  can  be 
assumed  safe  for  any  expected  earthquake  conditions.  Since 
the  dam  is  qualitatively  assessed  to  be  stable  at  the  present 
time  under  static  loading  conditions,  it  can  also  reasonably 
be  considered  to  be  stable  under  seismic  loading  conditions. 
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SECTION  7 

ASSESSMENT/REMEDIAL  MEASURES 


7 . 1  Dam  Assessment. 

a.  Evaluation.  Visual  inspection  indicates  that  the 
embankment  is  in  poor  condition  and  the  spillway  structures  of 
Lakeside  Dam  are  currently  in  poor  condition. 

In  accordance  with  criteria  established  by  Federal 
(OCE)  Guidelines,  the  recommended  spillway  design  flood  for 
this  "Small"  size  dam  and  "Significant"  hazard  classification 
is  the  One  Hundred  Year  Flood  to  one-half  the  Probable  Maximum 
Flood  ( PMF ) .  Based  on  the  hazard  potential  damage  center 
located  2,000  feet  downstream  of  the  dam,  where  an  oil 
distributor  has  pipes  from  storage  tanks  crossing  the  creek  at 
the  top  of  the  bank  level  and  a  house  is  built  in  the 
floodplain,  the  one-half  PMF  event  has  been  selected  as  the 
spillway  design  flood. 

Hydrologic  and  hydraulic  computations  presented  in 
Appendix  D  indicate  that  the  spillway  structure  is  not  capable 
of  discharging  one-half  the  PMF  without  overtopping  the 
embankment.  The  structure  is  considered  to  have  an  "Inade¬ 
quate"  spillway  as  it  will  not  pass  the  spillway  design  flood 
without  overtopping  the  embankment. 

b.  Adequacy  of  Information.  The  combined  visual 
inspection  and  simplified  calculations  presented  in  Appendix  D 
were  adequate  to  indicate  that  further  investigations  are 
required  for  this  structure. 

c.  Urgency.  It  is  recommended  that  the  measures 
presented  in  Section  7.2  be  implemented  as  specified. 


7 . 2  Remedial  Measures. 

a.  Faci  li  ties.  It  is  recommended  that  the  following 
measures  be  taken  immediately.  I  terns  (1)  through  (3)  should 
be  performed  under  the  supervision  of  a  registered  profession¬ 
al  engineer  experienced  in  the  design  and  construction  of 
dams . 

(1)  A  hydrologic/hydraulic  study  should  be  made  to 
determine  the  best  method  of  increasing  the  spillway 
capacity  to  meet  current  hydrologic/hydraulic  cri¬ 
teria. 
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(2)  A  study  should  be  made  to  determine  the  structural 
integrity  of  the  left  spillway  timber  flume  and  the 
timber  spillway. 

(3)  Seepage  through  the  dam  should  be  monitored  for 
increase  in  volume  and  for  development  of  turbidity. 

(4)  All  brush  growing  on  the  downstream  slope  should  be 
removed . 

b.  Operation  and  Maintenance  Procedures.  Because  of 
the  potential  for  property  damage  and  loss  of  life  in  the 
event  of  failure,  a  formal  procedure  of  observation  and 
warning  during  periods  of  high  precipitation  should  be 
developed  and  implemented  for  this  facility.  An  operation  and 
maintenance  procedure,  including  a  checklist  of  items  to  be 
inspected  regularly,  should  be  formalized  and  implemented  to 
insure  that  all  items  are  inspected  on  a  regular  basis  and  the 
embankment  and  appurtenances  are  maintained  in  the  best 
possible  condition. 
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PHOTOGRAPH  LOCATION  PLAN 
LAKESIDE  DAM 

PLATE  C-l 


UPSTREAM  SIDE  OF  TIMBER  SPILLWAY 


TOP  OF  TIMBER  SPILLWAY 


DOWNSTREAM  SIDE  OF  TIMBER  SPILLWAY. 


RIGHT  DOWNSTREAM  SIDE  OF 

TIMBER  SPILLWAY. 

PHOTOGRAPH  NO.  4 
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LOOKING  UPSTREAM  ALONG  RIGHT  SPILLWAY 
CHANNEL. 


OVERVIEW  OF  CREST.  FIELD  BOOK  AT 
PREVIOUS  DOWNSTREAM  EDGE. 


OVERVIEW  OF  DOWNSTREAM  SLOPE 


PORTIONS  OF  DOWNSTREAM  EMBANKMENT 
ARE  A  VERTICAL  MASONRY  WALL. 


UNDERMINING  OF  THE  SPILLWAY  WALL  AT 
RIGHT  END  OF  DAM. 
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LAKESIDE  DAM 

CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 

DRAINAGE  AREA  CHARACTERISTICS:  About  50%  wooded,  25%  residential  development. 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  1072.4  (60  Aore-Feet). _ 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  1074.5  (91  Aore-Feet). 
ELEVATION  MAXIMUM  DESIGN  POOL:  - - - 

ELEVATION  TOP  DAM:  1074.6  feet ,  top  of  bridge  over  spillway; 10 7 4. 3  feet  is 

mpvvfmm  embanKmepit  elevation,  ±074.  &  feet  is  minimum 
elevation  at  riant  abutment. 

SPILLWAYS  LEFT  SPILLWAY  “  R.  I  GUT  SPILLWAY 


a. 

Elevation  1072.4 ,  1072.8 

1073.3 

b. 

Type  Wooden  flume  with  flashboards 

concrete  S  grassed  ahanne 

c. 

Width  10±  feet 

8  feet 

d. 

Lenqth  SO  feet  under  building 

100  feet 

e. 

Location  Spillover  Near  left  abutment 

Right  abutment 

f. 

Number  and  Type  of  Gates 

None 

TIMBER 

SPILLWAY 

a. 

Type  Timber  crib  spillway  with  upstream  verti , 

cal 

timber  wall ,  see  plates. 

b. 

pnotograpns . 

Location  Near  right  abutment. 

c. 

Entrance  inverts  1072.1  feet. 

d. 

Exit  inverts  ""  ~ 

e. 

Emergency  draindown  facilities  Stop-logs 

in 

timber  spillway. 

HYDROMETEOROLOGICAL  GAGES: 


a. 

Type 

None  within 

watershed. 

b. 

Locati on 

N/A 

c. 

Records 

N/A 

MAXIMUM 

NON -DAMAGING 

DISCHARGE:  Not 

determined. 

LAKESIDE  DAM 

HYDROLOGIC  AND  HYDRAULIC 
BASE  DATA 
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ORA  INAGE  AREA :  ^  ) _ o.  Jo  square  miles. 

PROBABLE  MAXIMUM  PRECIPITATION  (PMP) 

FOR  10  SQ.  MILES  IN  24  HOURS: 

ADJUSTMENT  FACTORS  FOR  DRAINAGE  AREA  (%)P') 

Zone _ £  _ 


6  Hours  11 

12  Hours  12 

24  Hours  732 

48  Hours  743 

SNYDER  HYDROGRAPH  PARAMETERS:, 

HOSENSOCK  DAM 

Zone  6 

3 

3 

(4) 

LAKEWOOD  DAM 

o 

LAKESIDE  DAM 

6 

Area  2.1  sa.  miles 

Cp  ,  C t  0.4C ,  1.35 

0.8  sa.  mile 
0.40 ,  1.35 

2.  43 

0.40.  1.35 

l(5)  3.23  miles 

1 . 30  mile 

3. 12  miles 

Lea  ^  1.52  miles 

0.  43  mi le 

7 . 37  miles 

tp=Ct  (L-Lca)0-1 2 3 4 5 6  2.13 

;  1.25 

2.09 

SPILLWAY  CAPACITY  AT  MAXIMUM 

WATER  LEVEL  (7) _ 231  a  fa. 


(1)  Measured  from  USGS  maps. 

(2)  Hydrometerological  Report  No.  33,  Figure  1. 

(3)  Hydrometerological  Reoort  No.  33,  Figure  2. 

(4)  Information  received  from  Corps  of  Engineers,  Baltimore  District. 

(5)  Length  of  longest  water  course  from  outlet  to  basin  divide,  measured 

from  USGS  maps. 

(6)  Length  of  water  course  from  outlet  to  point  opposite  the  centroid  of 

drainage  area,  (see  Plate  1,  Appendix  E)  measured  from  USGS  maps. 

(7)  See  Sheer.  13  of  this  Apoendix. 

Phase  I  Inspection  Reports 

Hosensock  Dam  (NDI  No.  PA  00627,  DER  No.  54-168,  SCS  PA  424) 

Berger,  July  1979 

Lakewood  Dam  (DER  No.  54-62)  Ackenheil, 

September  1980  (to  be  inspected) 
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HEC-1,  REVISED 
FLOOD  HYDROGRAPH  PACKAGE 


The  original  "Flood  Hydrograph  Package"  (HEC-1) , 
developed  by  the  Hydrologic  Engineering  Center,  Corps  of 
Engineers,  has  been  modified  for  use  under  the  National  Dam 
Inspection  Program.  The  "Flood  Hydrograph  Package  (HEC-1) , 
Dam  Safety  Version",  hereinafter  referred  to  as,  HEC-1,  Rev., 
has  been  modified  to  require  less  detailed  input  and  to 
include  a  dam  breach  analysis.  The  required  input  is  obtained 
from  the  field  inspection  of  a  dam,  any  available  design/eval¬ 
uation  data,  relatively  simple  hydraulic  calculations,  or 
information  from  the  USGS  Quandrangle  maps.  The  input  format 
is  flexible  in  order  to  reflect  any  unique  characteristics  of 
an  individual  dam. 

HEC-1,  Rev.  computes  a  reservoir  inflow  hydrograph 
based  on  individual  watershed  characteristics  such  as:  area, 
percentage  of  impervious  surface  area,  watershed  shape,  and 
hydrograph  characteristics  determined  from  regional  correla¬ 
tion  studies  by  the  Corps  of  Engineers,  Baltimore  District. 
The  inflow  is  routed  through  the  reservoir  using  spillway 
discharge  data  obtained  from  the  field  inspection  or  design 
data.  Flood  storage  capacity  is  determined  from  USGS  maps  or 
design  information  and  verified  by  the  field  inspection.  In 
the  event  a  spillway  cannot  discharge  0.5  PMF  without 
overtopping  and  failure  of  the  dam,  downstream  channel 
characteristics  obtained  from  the  field  inspection  and  USGS 
maps  are  inputed  and  flows  are  routed  downstream  to  the  damage 
center  and  a  dam  breach  analysis  is  performed. 

Included  in  this  Appendix  are  the  HEC-1,  Rev. 
pertinent  input  values  and  a  summary  print-out  tables. 
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RUNOFF  HTDROURAPH  AT  I  HI 
ROUTE  HYIROOtAPH  TO  OHO 
RUNOFF  HYDKIURAPH  AT  1LU 
CONIINE  2  NYIROORAPM5  AT  TLB 
ROUTE  HYOROGRAPH  TO  OLV 
ROUTE  hydroqiapm  TO  CUL 
RUNOFF  HYDR06RRPN  AT  US 
CONIINE  2  HTDtOIRAPNS  AT  CON 
ROUTE  HYIROCRAPN  TO  OIS 
ROUTE  HYIROIRAPN  TO  1ST 
ROUTE  HYIROIRAPH  TO  IS2 
END  OF  NETWORK 


fl 009  HYOROGRAPH  PACKA6E  <HEC-1> 
IAN  SAFETT  VERSION  JULY  1f71 
LAST  NOPIF ICATION  26  FEB  7f 


RUN  DATE  *  81/06/01.  . 
TINE*  06.06.03. 


LARESIIE  DAN 

NAT  10  NO.  PA00742  OCR  II  34-60 
OVERTOPPING  ANALYSIS 


JOB  SPECIFICATION 


NO 

NHR 

NNIN 

I  DAY 

HR 

ININ 

NETRC 

IPLT 

IPRT 

NSTAN 

200 

0 

13 

0 

0 

0 

0 

0 

-4 

0 

JOPER 

NUT 

LROPT 

TRACE 

3 

0 

0 

1 

MULTI-PLAN  ANALYSES  TO  BE  PERFIRNEI 
NPLAN*  f  NRT 10*  3  LRTIO*  I 
RTIOS-  .10  .20  .30  .10  .30 


SUI-ARE A  RUNOFF  COMPUTATION 


1NFL0U  HTDI08RAPH  TC  HOSENSOCN  DAN 


ISTAO 

IHO 

ICDNP 

0 

IE CON  l TAPE 

0  0 

JPL1 

0 

JPRT 

0 

INANE  ISTAGE  IAUTO 

1  0  0 

IHYD6  IUH8 

1  1 

TAREA 

2.10 

SNAP 

0.00 

HYDROGRAPH  DATA 
TRSDA  TRSPC 
3.33  0.00 

RATIO 

0.000 

ISROV 

0 

I  SANE 

1 

LOCAL 

0 

SPFE 

0.00 

PNS 

22.30 

R6 

113.00 

PRECIP  DATA 
R12  R24 

123.00  132.00 

R48 
M3. 10 

R72 

0.00 

R46 

0.00 

TRSPC  CONPUTED  IY  THE  PROCRAN  IS  .800 


LROPT 

STRKR 

PITIR 

RTIUl 

ERAIN 

LOSS  DATA 
STRKS 

RTIOIC 

STITl 

CNSTL 

AISNX 

RT  TAP 

0 

0.00 

0.00 

1.00 

0.00 

0.00 

1  .00 

1.00 

.03 

0.90 

0.00 

TP5 

UNIT 

2.10 

HYDR06RAPN 
CP*  .4# 

DATA 

NTA»  0 

RECESSION  DATA 

STRTO*  -1.50  ORCSN-  -.03  RTIOI*  2.00 


UNIT  HYDROGRAPH 

42  ENO 

-OF-PCPTOD  ORDINATES, 

LA8*  2.20 

HOURS,  CP* 

.40 

VOL*  1.00 

9. 

32. 

65. 

103. 

1 48. 

184. 

22T . 

243. 

252. 

243 

231. 

217. 

204. 

142. 

181. 

170. 

160. 

1ST. 

142. 

134 

126. 

111. 

Ill . 

103. 

48. 

43. 

07. 

82. 

77. 

73 

68. 

64. 

61. 

37. 

34. 

30. 

47. 

43. 

42. 

48 

37. 

35. 

33. 

3T . 

29. 

27. 

26. 

24. 

23. 

22 

20. 

14. 

18. 

17. 

16. 

15. 

14. 

13. 

12. 

12 

11. 

10. 

10. 

4. 

4. 

9. 

8. 

7. 

7. 

6 

6. 

6. 

5. 

3. 

3. 

4. 

4. 

4. 

4. 

3 

3. 

3. 

3. 

3. 

3. 

2. 

2. 

2. 

2. 

2 

2. 

HR.NN 

2. 

PERIOD  RAIN 

EXCS 

LOSS 

END-Of-PEIIOO  riON 

COUP  0  MO. 6 A  NR 

MN  PERIOD 

RAIN 

EXCS 

LOSS 

COMP  t 


SOM  25.  ’A  23.33  2. At  114034. 

<  634. M  343. M  61. M  3224.2 2) 


5rt£&r-  <S>  o/=  Jj 


MrOROGRAPH  RUtfTINf 

OUTFLOW  HYIR06RAPH  FOR  MOSERSOU  IAN 


IS7AI 

ICQNP 

IECON 

I  TAPE 

JPLT 

JPRT 

INANE 

1ST  AGE 

OHO 

1 

0  0 
routing  data 

0 

0 

1 

0 

OLCSS 

CL  OSS 

AVQ 

IRES 

ISANf 

IOPT 

IPNP 

LSTR 

0.0 

0.000 

0.00 

1 

1 

0 

0 

0 

NSTPS 

NSTDl 

LA6 

•HSKK 

I 

T5K 

STORA 

I  SPRAT 

1 

0 

0 

0.000 

0.000 

0.000 

-1109. 

■1 

STAGE  1000.90 

1103.00 

1109.00 

mi.  o« 

1120.70 

1172.90 

1133.90 

1139.09 

1125.09 

1 126.09 

FLOW  0.00 

22.00 

72.00 

90.00 

109.00 

1000.00 

1700.90 

3709.90 

3109.00 

3990.00 

CAPACITY*  0. 

20. 

300. 

913. 

ELEVATION.  1001. 

MOO. 

1121. 

1126. 

CREl 

1000.8 

SPUIO 

0.0 

CDOU  EXPV 
0.0  A .  A 

ELEVl 

0.0 

COOL  CAREA 
9.1  0.9 

EXPL 

9.0 

DAN  DATA 

70PEL  COOD  EXPO  IARU/D 
f 126.0  0.0  0.0  0. 


SUB- AREA  RUNOFF  COHfUTAI ION 
INF LOU  HYDROGRAPH  f 0  LAKEUOUD  BAN 

i$U(t  icohf  ttcu*  met  jru  jrm  inane  ;st age  iiuto 


ILU 

0 

0  0 

0 

0 

1 

0 

IHYD9  IUHG 

1  1 

TAREA 

.80 

SNAP 

0.00 

HYDROGRAPH  DATA 
TRSDA  IRSPC 
3.33  0.00 

RATIO 

0.000 

I  SHOW 

0 

ISAAC 

1 

LOCAL 

0 

SPFE 

PNS 

R4 

MCir  OAT  A 

R12  R24 

R48 

R72 

R96 

0.00  22.50  113.00  123.00  132.00  M3. 00  0.00  0.00 

TRSPC  COMPUTED  IT  THE  PROGRAA  IS  .900 

LOSS  DATA 

LROPT  STRKR  DLTKR  RTIUL  ERAIN  STRKS  RTIOK  STRTL  CNSTl  ALSNI  RTIHP 

0  0.00  0.00  f.OO  0.00  0.00  1.00  1.00  .03  0.00  0.00 

UNIT  HYDROOIAPH  DATA 
TP*  1.23  CP»  .<0  NTA»  9 


RECESSION 

Bata 

STRTO* 

-1.38 

QRCSN* 

• 

o 

RT IOR*  2.00 

UNIT 

HTDR06RAPH 

33  ENO-Of 

-PERIOD  ORDINATES , 

,  LAO- 

1.26  HOURS,  CP*  .90 

VOL*  1.90 

12. 

46. 

92. 

133. 

162. 

163. 

199.  133. 

120. 

197, 

96. 

87. 

78. 

70. 

63. 

36. 

31.  93. 

91 . 

37, 

33. 

JO. 

27. 

29. 

21. 

19. 

17.  16. 

14. 

13, 

11. 

10. 

9. 

0. 

7. 

7. 

6.  3. 

3. 

4, 

4. 

3. 

3. 

J. 

3. 

2. 

2.  2. 

2. 

1, 

1.  I.  1. 


0  ENI'OF-PERIOD  FLOW 


NO. DA  HR. AN  PERIOD  RAIN  CXCS  LOSS 

CONP  B 

NO. PA  HR. Hf  PERIOD 

IAIN 

EXCS 

LOSS 

CONP  B 

SUN 

23.79 

23.33 

2.41 

47244. 

(  654. ) 1 

S9J.H 

41. M 

1338.371 

suezr  9  0*= 


HTDROORARH  ROUTING 
oumou  HYtPOGtAIH  FOP  UREUOOt  D*M 


I  ST  A# 

ICONP 

IECON  I TAPE 

JPLT 

JPRT 

IIAHE 

ISTAGI 

I  AUTO 

OLD 

t 

0  0 
ROUT l K6  KATA 

0 

0 

1 

0 

0 

OIOSS 

CIOSS 

AVG 

IRES  ISAAC 

IOPT 

IPHP 

LSTR 

0.0 

0.000 

0.00 

t  1 

0 

0 

0 

USTFS 

NSTDl 

LAO  ANSKR 

X 

TSK 

STORA 

ISPRAT 

1 

0 

0  0.000 

0.000 

0.000 

-1011. 

0 

SURFACE  AREA- 

7. 

27. 

CAPACITY* 

0. 

J04. 

ELEVATION- 

ton. 

1  too. 

CREL 

1001.0 

SPU1I 
45. 0 

coou 

2.4 

EXPU 

1.5 

ElEVl 

0.0 

COOL  CAREA 
0.0  0.0 

EXPL 

o.o 

DON  MTA 

TOPEL  COM  EXPO  BAM!  ID 
1003.0  3.5  1.5  500. 


NT DROGRAFH  ROUTING 

FLOU  THROUGH  CUMRT 


ISTAQ 

ICONP 

IECON 

IT  APE 

JPLT 

JPRT 

INANE 

ISTA6E 

IAUTO 

cut 

1 

0 

0 

0 

0 

1 

0 

0 

ROUTING  DATA 

OIOSS 

CL05S 

AVO 

IRES 

I  sane 

IOPT 

IPNP 

ISTR 

0.0 

0.000 

0.00 

1 

1 

0 

0 

0 

NSTPS 

NSTDL 

LAO 

AMSKI 

X 

TSK 

STORA 

ISPRAT 

1 

0 

0 

0.000 

0.000 

0.000 

-1071. 

-1 

STAGE  1071.00 

1073.40 

1074.20 

1001.50 

1014.80 

1097.00 

FlOU  0.00 

134.00 

291.00 

595.00 

•07.00 

1105.00 

SURFACE  AREA* 

3. 

7. 

f. 

CAPACITY* 

0. 

*3. 

201. 

ELEVATION*  1071. 

1000. 

iioo. 

CREL 

1071.0 

SPWIO 

0.0 

com  EXPU 
0.0  0.0 

ELEVL  COOL  CAREA 

0.0  0.0  0.0 

TOPEL 

1100.0 

DAN  DATA 
COGI  EXPD 

2.5  1.3 

DANUID 

tooo. 

SH&S-r-  /o  a*  Aj 


SUI-AREA  RUNOFF  COMPUTATION 
INFLOU  HY0ROGRAPH  ALONG  P I  HE  CREEK 

I S  TAQ  UONP  IECON  I  TAPE  JPL!  JPRT  INANE  I  STAGE  IAUTU 


as 

0 

0 

0 

0 

0  1 

0 

IHYDG  IUHG 

1  1 

TAREA 

2.43 

SNAP 

0.00 

HTDROGRAPH  DATA 
TRSDA  TRSPC 
5.33  0.00 

RATIO 

0.000 

ISNOU  I SANE 

0  1 

LOCAL 

0 

SPFE 

0.00 

TRSPC  C0HPUTE9  IT  THE  PROORAH  IS  , 

PHS 

22.50 

.800 

R6 

113.00 

PRECIP 

R12 

123.00 

lAf  A 

R24 

132.00 

R4B 

143.00 

R72  196 

0.00  0.00 

LOSS  ORTA 

IRORT  STRKR  DLTKR  RTIOl  ERA  1 H  S7RKS  RT  UK  5TRTL  CNS?'.  AtSNK  RTIHP 

0  0.00  0.00  1.00  0.00  0.00  J.00  1.00  .05  0.09  0.00 

UNIT  HYDROGRAPH  ORTA 
I P*  2.09  CP*  .<0  NTA*  0 

RECESSION  OAfA 


STRTO* 

-1  .50 

OtCSN* 

-.03 

RTIOl*  2. 

.00 

UNIT 

HYDROGRAPH 

88  END- 

OF-PERIOI 

ORIINAIES, 

LAG* 

2.09  HOURS, 

,  CP*  .40 

VOL*  1.00 

ft. 

40. 

82. 

132. 

184. 

234. 

273. 

290. 

304. 

292 

274. 

237. 

24f. 

224. 

2f  7. 

199. 

196. 

173. 

144. 

154. 

144. 

133. 

127. 

119. 

112. 

105. 

99. 

92. 

87. 

01. 

74. 

71. 

47. 

43. 

59. 

55. 

52. 

49. 

44. 

43. 

40. 

38. 

33. 

33. 

31. 

29. 

27. 

24. 

24. 

23. 

21. 

20. 

19. 

17. 

14. 

13. 

14. 

14. 

13. 

12, 

II . 

10. 

10. 

9. 

9. 

9. 

8. 

7, 

7. 

6. 

4. 

4. 

3. 

3. 

3. 

4. 

4. 

4. 

4. 

3. 

3.  3.  3.  3.  2.  2.  2.  2. 

0  EiO-OF-PERIOl  FLOW 


NO. OR  HR.NN  PERIOD  RAIN  EXCS  LOSS 

COMP  0 

NO. DA  HR.NN  PERIOD 

RAIN 

EXCS 

LOSS 

cohp  a 

SUN 

75.74 

2J.JJ 

2.4? 

U33I4. 

(  434.) 

(  393.X 

41. >1 

3780.70) 

MYDROGRAPM  ROOTING 

LAKESIDE  OUTFLOU  HYDROGRAPH 


1ST  AO 

ICOHf 

IECON 

ITAPE 

JPLT 

JPRT 

INANE 

ISTAGE 

IAUTO 

01 S 

1 

0 

0 

0 

0 

1 

0 

0 

ROUTING  DATA 

OLOSS 

CLOSS 

AVG 

IRES 

I  SANE 

I  OPT 

IPHP 

LSTR 

0.0 

0.000 

0.00 

1 

1 

0 

0 

0 

NSTPS 

NSTDL 

LAO 

AHSKK 

X 

TSK 

STORA 

ISPRAT 

1 

0 

0 

0.000 

0.000 

0.000 

-1072. 

-1 

STAGE  1072. <0  1072.90  1073. JO  107«.3O  1079.80  1074.00 

FLOW  0.00  9.00  20.00  111.00  307.00  323.00 

SURFACE  AREA*  0.  13.  22. 

CAPACITY*  0.  42.  19*. 

ELEVATION*  TORI.  1071.  1010. 

CRCL  SPUID  COOU  EXPtf  ELEVL  COOL  CARER  EXPL 

1072.4  0.0  0.0  0.0  0.0  0.0  0.0  0.0 

DAN  DATA 

TOPE l  C0«l  EXPO  DANUID 

1074.5  0.0  0.0  0. 

CRIST  LENGTH  0.  140.  390.  Of. 

AT  OR  IELOU 

ELEVATION  1074.3  1073.0  1074.0  1077.0 


//  a;;  /jj> 


HYQROGRAPH  ROtl TINS 
SECT IfN  390  FEET  IOUNSTREAN  OF  DAN 


1ST  At 

ICONP 

IECON 

UAPE 

JPLT 

JPRT 

INANE 

(STAGE 

0S1 

1 

0  0 
ROUTING  DATA 

0 

0 

1 

0 

OLOSS 

CLOSS 

AUG 

IRES 

I  SANE 

IOPT 

IPHP 

LSTR 

0.0 

0.000 

0.00 

1 

1 

0 

0 

0 

MSTPS 

HSTDl 

LAO 

ANSKK 

I 

TSK 

STORA 

ISPRAT 

I 

0 

0 

0.000 

0.000 

0.000 

0. 

0 

1AWT0 

0 


AQRNAL  DEPTH  CHANNEL  ROUTING 


ONUI 

.0330 


0H<2) 

.0400 


08(3  >  ELNVT  ELHAX  RINTH  SEl 
.0330  1001.0  1081.3  300.  .00200 


CROSS  SECTION  COORDINATES— STA,ElEV,STArElEV~ ETC 


0.00  1082.30 
243.00  1003.10 

00.00 
331 .00 

1002. JO  119. 
1000.30  331 

,07  1002.20 
.00  1080.30 

175.00  1001, 

.00  223.00 

196T .90 

STORAGE 

0.00 

18.04 

.27 

21.33 

1.00 

23.70 

3.08 

20.47 

4.67 

27.12 

6.84 

31.78 

7.17 

34.47 

TT.3J 

37.23 

13.73 

10.00 

T6.36 

42.81 

OUTFLOW 

0.00 

13014.02 

03. TO 
10920.00 

410.37 

22473.28 

1103.28 

20330.80 

2078.78 

30422.12 

3475.04 

34704.82 

5260.07 

37333.24 

7370.30 

44199.30 

7837.21 

47267.44 

12582.77 
54803. 10 

STAGE 

1001.00 

1072.74 

1002.17 

1073.71 

1003.33 

1073.08 

1004.52 

1070.20 

1003.07 

1077.43 

1000.87 

1078.0! 

1008.04 

1077.78 

1067.22 

1080.75 

1070.39 

1082.13 

1071.50 

1083.30 

FLOW 

0.00 

13014.02 

03.70 

10720.00 

410.37 

22473.28 

1105.29 

20330.80 

2078.78 

30422.12 

3475.04 

34704.82 

5200.67 

37353.24 

7370.50 

14190.30 

7837.21 

49267.14 

12382.77 

54863.10 

HYDROGRApH  ROUTING 

SECTION  AT  DOWNSTREAM  OIL  DISTRIBUTOR 


OLOSS 

0.0 


ISTAO 

DS2 


CLOSS 

0.000 


ICONP 

1 


AVC 

0.00 


NSTPS  NSTOL 
f  0 


TECON  I  TAPE 
0  0 
routing  data 

TOES  ISAME 


1 


LAS 

0 


1 


ArtSKK 

0.000 


JPLI 

0 


I  OPT 
0 


X 

0.000 


JPRT 

0 


IPHP 

0 


TSK 

0.000 


inane  istase 

T  0 


LSTR 

0 


STORA  ISPRAT 

0.  o 


IAUTO 

0 


RORNAl  DEPTH  CHANNEL  ROtlflfO 


0N<  l  > 
.0330 


00(2)  0R( 3 )  ELNVT  ELftAI  RLiTN  sel 

.0400  .0400  1040.0  1069.0  1730.  .00600 


0.00  1000 
98.00  1044, 

.30  20.00 

.30  340.00 

1044.30  50, 

1031.90  340, 

.00  10-M.5O 
.90  1041.00 

40.90  1040, 

.00  78.00 

1040.00 

STORAGE 

0,00 

<8.73 

.84 

42.47 

t.?2 

74.33 

3. 17 
’0.35 

4.43 

104.48 

6.16 

M8.74 

1  1  .40 
133.14 

18.12 

147.67 

26.4? 
M2.  J4 

36.87 
177.  13 

OUTFLOW 

0.00 

’533.33 

38.47 

13281.42 

175.41 

17733.1? 

<04.73 
73204. :j 

487.87 
2*047. JJ 

H24. 34 
33470.17 

1 840.  '75 
<2*53.43 

2770. 77 
<9440.14 

<583.42 
57*  Ji  .M 

6751  .05 
66473.39 

STAGE 

1040.00 

1 030. 3 J 

1041.03 

1031.38 

1042. ft 
1052. 4J 

104 J.  14 
1053.49 

1044.21 

’054.74 

1045.24 

1053.77 

1946.32 

1034.84 

1047. J? 
1037.87 

'048. 42 
i 058.75 

1047.47 

1060.00 

FLOW 

0.00 

7333.53 

38.47 

1  3281  .42 

175.41 

17733.1? 

404.75 

23204.23 

687.82 

27067.33 

1124.54 

33470.17 

1840.95 

42453.43 

2770.77 

<7740.14 

<*-83.42 

37734.73 

4751.03 
44425.. 3’ 

■stfeer  /2  or  /3 


PEAR  FLOW  AID  STORAGE  <ENI  OF  P£R100)  SUMMARY  FOI  MULTIPLE  PLAI-RAflO  ECONOMIC  C0APUT4rffl»S 
FLOWS  Iff  CUBIC  FEET  PER  SECOND  (CUBIC  METERS  PER  SECOND) 

AREA  IN  SQUARE  MIES  (SQUARE  KILOMETERS ) 


RATIOS  APPLIED  TO  FLOWS 


OPERATION 

STATION 

AREA  PLAN  RATIO  1 

.10 

RATIO  2 

.20 

RATIO  3 
.30 

RATIO  4  RATIO  3 
.40  .30 

NY8RO0RAPH  AT 

INO 

2. 10 

373. 

749. 

1124. 

1498. 

1 873 . 

( 

5.44) 

( 

10. AIM 

21.21 M 

31 .821 1 

42.43M 

53.04M 

ROUTED  TO 

OHO 

2.10 

93. 

108. 

677. 

1110. 

16??. 

{ 

3.441 

1 

2.4IM 

3.05M 

I9.75M 

33.44M 

46.091 ( 

HYDR06RAPH  AT 

RU 

.90 

178. 

395. 

393. 

790. 

788. 

( 

2.07) 

1 

5.5?H 

II.  IBM 

I4-78M 

22.37)1 

27.9AM 

2  COMBINED 

TIM 

2.70 

254. 

472. 

892. 

1389. 

2233. 

( 

7.31 ) 

< 

7.  IBM 

13.38M 

23.23M 

44.79M 

43.78)1 

ROUTED  TO 

OUT 

2.70 

244. 

440. 

889. 

1391. 

2248. 

( 

7.31 1 

1 

4.74M 

13.04M 

23.  I4M 

45. OS) ( 

6J.46M 

ROUTED  TO 

CUL 

2.70 

228. 

411 . 

730. 

1134. 

2640. 

( 

7. 311 

1 

4.47M 

JI.4JM 

20.47M 

32.  MM 

73.32)1 

NYDROGRAPH  AT 

ILS 

2.43 

443. 

871. 

1336. 

1782. 

2227. 

( 

4.2?) 

( 

12.42M 

25.23M 

37-851 < 

50.46M 

63.001  ( 

2  COMBINED 

CON 

3.33 

458. 

1287, 

1886. 

2433. 

4371  . 

(  f 3.80) 

1 

18.44M 

34.45M 

53. 40 M 

49.33)1 

129.43)1 

ROUTED  TO 

OLS 

3.33 

435. 

1284. 

1985. 

2434. 

4101. 

<  13.90) 

1 

18.53M 

34. 41  M 

33.38) < 

4?. SAM 

110.60)1 

ROUTED  TO 

DSt 

3.33 

435. 

1285. 

ties. 

2436. 

4243. 

1  13.90) 

1 

18.53)1 

34.38M 

33.38M 

49.54)1 

120. 14M 

ROUTED  TO 

DS2 

3.33 

433. 

1283. 

1883. 

2455. 

4212. 

(  13.90)  (  I8.34M  34.39)1  3J.13M 

SWWIWT  ijt  ll>«  SBttIT  O.OLIS1S 

Hosensock  Dam  -  flood  control  structure 
I Wl T X At*  V»l(JE  Sf HUM))  CRES)  TOP 

EIEV9M0I)  IOPP.90  1099.80  1 

STORAGE  30.  30. 

OUTflOU  0.  0. 

69.32)1 

OF  DAM 
126.00 

613. 

5400. 

119.27)1 

RATIO 

MAXIMUM 

NAURU* 

MAXIMUM 

NAIIMUN 

DURATION 

TIME  OF 

TIME  OF 

OF 

RESERVOIR 

DEPTH 

STORAGE 

OUTFLOU 

OVER  TOP 

MAX  OUTFLOU  FAILURE 

PNF 

U.S.ELEV 

OVER  DAN 

AC 

-FT 

CFS 

HOURS 

HOURS 

HOOPS 

.  10 

not.o? 

0.00 

188. 

83. 

0.00 

49.30 

o.oo 

.20 

1120.30 

0.00 

375. 

108. 

0.00 

30.00 

0.00 

.30 

1121.34 

0.00 

434. 

4B7. 

0.00 

43.00 

f.OO 

.40 

1122.27 

0.00 

442. 

1188. 

0.00 

<4.00 

0.00 

.50 

1122.70 

0.00 

488. 

1427. 

0.00 

43.50 

0.00 

/3  af 


SUNN4R7  OF  RAN  SAFE  I  T  ANALYSIS 

Lakewood  Dam 


INITIAL  FALUC 

SPILL  BAY  CREST 

10P 

•F  DAN 

ElEVAIlON 

1081 .00 

1011.00 

1013.90 

ST0RA6E 

3. 

0. 

Flood  water 

OUTFLOW 

0. 

0. 

7*  storage. 

on!  v 

RATIO 

NAURU* 

MAX (NUN  NAXINRN 

AAI1RU8  DORATI ON 

TINE  IF 

1 iNf  IF 

OF 

RESERVOIR 

OEPTH  ST08A8E 

OUTFLOW  OVER  TOP 

MI  SUtflOV 

FAILURE 

PNF 

U.S.CIFV 

OVER  IAN  AC-FT 

CF$ 

HOURS 

HOURS 

ROVRS 

.10 

io»2.:i 

0.00  10. 

:u. 

0.08 

42.00 

0.00 

l Of 2. *3 

0.00  14. 

4A0. 

0.00 

41.30 

0.01 

.30 

1083. FI 

.11  24. 

880. 

1.30 

43.00 

1 . 10 

.40 

1084.  J7 

.57 

13*1 . 

4.30 

43.73 

0.00 

.50 

1084. a* 

.80  32. 

::4i. 

1.00 

43.23 

0.0! 

SUHNAR Y  OF 

RAN  SAFETY  ANALYSIS 

Railroad  embankment  acts 

as  dam 

INITIAL  VALUE 

SFILLWAY  CREST 

iop 

IF  PAN 

ELEVATION 

1071.00 

1071 . DO 

1100.08 

ST0RA6E 

0. 

0. 

201  . 

OUTFLOW 

0. 

1. 

t » 0  J  . 

RATIO 

A  AM  NUN 

NAX1N0N 

RAII RUN 

NAXINVN 

DONATION 

I  IRE  OF 

tine  of 

or 

RESERVOIR 

PERTH 

STORAGE 

OUTFLOW 

OVER  TOP 

MI  OUT FI  DU 

FAILVRf 

PNF 

W.S.ELEV 

OVER  IAN 

AC-FT 

CFS 

HOURS 

HOUR! 

HOURS 

.10 

1073. OR 

0.00 

15. 

729. 

0. 0# 

43.01 

0.08 

.20 

1078.21 

0.00 

Jt . 

411 . 

0.00 

47.75 

0.08 

.JO 

1084.87 

0.00 

*30. 

0.00 

46.30 

9.80 

.40 

1087. ft 

0.  00 

>83- 

1134. 

0.00 

43.73 

0.00 

.30 

lioo.it 

.if 

207. 

2440. 

J.  30 

43.30 

0.08 

ELEVATION 

LAKESIDE  DAM 

INITIAL  VALUE  SPIllVAT  CREST 

1072.40  TO *2. 40 

TOP  OF  DAN 
1074.38 

Rf.  Abu f men f 

STORAGE 

40.  48. 

M  . 

Area 

outflow 

0.  0. 

731  . 

RATIO 

NAY1HUN 

MI I  NUN 

MAXIMUM 

RAM  RUN 

JURAT  I  ON 

TINE  OF 

TINE  OF 

OF 

RESERVOIR 

ieptn 

storage 

OUTFLOW 

OVER  TOP 

NAI  OUTFLOW 

FAIIU8F 

PNF 

U.S.EIEV 

OVER  PAN 

AC  FT 

CFS 

HOURS 

HOURS 

HOURS 

.  .'0 

107 3. 47 

.  8" 

10’. 

453. 

*.23 

42. ’3 

9.90 

.20 

10 ’4. 00 

1.50 

117. 

1  284. 

H.30 

42.23 

9.08 

.JO 

1074.35 

1  .S3 

123. 

1885. 

12.23 

42.23 

0.08 

.  #0 

1074.42 

2. 1  2 

128. 

2454. 

12.75 

<2.2? 

9.09 

.30 

1077.31 

2.81 

141 . 

4188. 

’3.50 

43.  75 

9.00 

PLAN  1 

STATION 

•  SI 

MAX ININ 

MAX  I  NUN 

TINE 

RATIO 

FI OW.CFS 

STARE. FT 

HOURS 

.18 

.433. 

1043.8 

42.73 

.20 

1 293. 

1864. 7 

42.30 

.30 

1183. 

1043.4 

42.23 

.  40 

2436. 

1864.8 

42.23 

.30 

4243. 

»047.  4 

0.75 

PLAN 

i 

STAY  TUI  Of 2 

4  AM  NUR 

NAximm 

TINE 

RATIO 

FLOW.rFS 

STAGE, FT 

HOURS 

.19 

453. 

1044. T 

42.73 

top  Of  stream  bank. 

■  20 

1 283. 

1843. 3 

42.30 

1044.$* 

.30 

1803. 

*046.4 

42.23 

.  40 

2433. 

1144.8 

42.23 

bouse  about  1046 

.30 

4J17. 

'04A.2 

4.X.  *5 
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■CONCRETE  BLOCK 
FOR  DIVING  BOARD 


TIMBER  WALL  SHOWI 
IN  PHOTOGRAPH  9 


STOP  LOG 
1072.8- 


SAND  BEACH 

STOP  LOG  7 

-1072.4  [ 


UPSTREAM  SIDE 


LEFT  SPILLWAY 
TOTAL  WIDTH  10'S" 


SCALE  IN  FEET 


0  10 


LOOKING  DOWNSTREA* 


Z*  50 

SURVEY  STATION! 


APPEND! X 


F 


SITE  GEOLOGY 
LAKESIDE  DAM 


Lakeside  Dam  is  located  in  the  Appalachian  Mountain 
Section  of  the  Valley  and  Ridge  Physiographic  Province.  As 
shown  in  Plate  F-l,  the  dam  is  constructed  upon  the  Mauch 
Chunk  Formation  of  Upper  Miss iss ippian  age.  The  Mauch  Chunk 
consists  of  red-brown  sandstone  units  having  shale  and 
siltstone  interbeds,  and  red-brown  shale  and  siltstone  units 
having  sandstone  interbeds.  Bedrock  is  exposed  along  the 
right  side  of  the  right  spillway  channel.  Here  shale  and 
siltstone  beds  strike  approximately  east-west  (perpendicular 
to  dam  axis)  and  dip  29  degrees  to  the  south  (towards  right 
abutment).  Bedrock  jointing  strikes  N  20°  E  and  dips  near 
vertical  to  the  northwest.  The  dam  is  located  on  the  northern 
limb  of  the  east-westerly  trending  New  Boston  Syncline 
(downfold).  A  small  east-west  striking  fault  which  dips  43 
degrees  to  the  south  is  exposed  in  the  bottom  of  the  right 
spillway  channel.  The  geologic  structures  in  the  immediate 
dam  vicinity  reflect  the  overall  regional  character  of  the 
Broad  Mountain  Anticlinor ium  in  which  the  dam  is  located.  Any 
potential  seepage  related  to  bedrock  conditions  would  most 
likely  be  enhanced  by  the  nearness  of  bedrock  to  the  ground 
surface  and  the  bedding  crossing  the  dam  axis  at  approximately 
a  right  angle. 
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